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157) ABSTRACT

A manually guided motorized hand tool used for dril-
ling and/or percussive drilling includes a housing with
a mass movably mounted about the drilling axis for
movement relative to the housing. A switch is mounted
on the housing and is operable by the mass when it
moves a certain angular distance relative to the housing.

When operated, the switch cuts off the power supply to
the hand tool.

7 Claims, 3 Drawing Figures
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1
MOTORIZED HAND TOOL FOR DRILLING

SUMMARY OF THE INVENTION

The present mvention is directed to a manually
guided motorized hand tool for drilling and/or percus-
sive drilling and includes a housing with a handle.

In manually guided hand tools used for drilling, the
moment of reaction must be applied by the operator.
This 1s easily accompllshed during normal operation.
When drilling takes place in a nen—homogeneous mate-
rial, however, the drill may suddenly jam or even be-
come totally blocked. As a result the reaction moment
rises rapidly and significantly and usually the operator is
not generally prepared for such an occurrence. When
this happens it is possible that the operator may be in-
jured. Moreover, if the operator i1s working on a scaf-
fold or ladder there is the danger of loss of balance
which may result in a serious accident.

‘To limit the danger iIn such a situation, it has been
known to locate a clutch between the driving motor
and the drill shaft which clutch responds to a specific
moment. The response of such a clutch, however, re-
quires that the operator applies a corresponding coun-
ter-moment. When suddenly applying a high counter-
moment, the operator may lose his balance and expose
himself to the dangers mentioned above.

Furthermore, it is also known to arrange the handle
so that it pivots against the force of a spring so that a
specific deflection of the handle activates a switch
which cuts off the power supply to the driving motor.
Such a solution requires a corresponding counter-
moment to trigger the switch. If the operator is not
prepared for the possibility for such a moment, the tool
may be torn out of his hands which could lead to the
occurrence of injuries. -

In still another known solution, the transmon section
between the housing and the handle includes regions
which deform under extreme stress. The deformation of
these regions is measured by wire strain gauges and the
resulting signal is used to control the driving motor. In
such a tool the counter-moment necessary to trigger the
device must be applied by the operator. During a sud-
den increase in the counter-moment, the operator may
lose his balance and suffer injuries. {

Therefore, it is the primary object of the present
invention to provide a manually guided motorized hand
tool for drilling and/or percussive drilling which has a
high operating safety factor. |

In accordance with the present mventlon, a mass 1is
installed in the tool housing so that it is movable relative
to the housing in a plane extending substantially at right
angles to the drilling shaft. A switch is arranged on the
housing so that it is operated when the mass moves
relative to the housing. When operated, the switch
interrupts the power supply to the dnvmg motor of the
tool.

In the present invention, the inertia principles is used.
To explain in a somewhat simple manner, the principle
consists in that the housing rotates when a high moment
of reaction occurs, while the mass, as a result of its
inertia, remains in position. Accordingly, there is a rela-
tive angular displacement between the housing and the
mass. When this relative displacement reaches a certain
angular value, the switch is operated and the power
supply to the driving motor is interrupted. In a hand
tool Operated electrically, this means the electric power
supply is interrupted, and in a hand tool powered by an
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internal combustion engine, the fuel supply is cut off.
Along with the switch, a clutch can be used for inter-
rupting the flow of force and/or a brake can be pro-
vided to convert the energy in the rotating parts to heat.
When a brake is used, it is possible to stop the rotating
parts quickly w1th1n a permissible angle of torque of the

housing.

The solution afforded by the present invention adapts

automatically to the manner in which the operator han-

dles the tool. If the operator holds the tool loosely, then
a shght rise in the moment of reactton is sufficient to
trigger the safety device. On the other hand, if an inten-
tionally high counter-torque is applied, then higher
moments are required before the safety device becomes
operable. Further, there is the possibility that the opera-
tor could intentionally operate the switch by turning the
tool around the drilling axis. If the operator is taken by
surprise by a rapid increase in the torque, then the safety
device responds automatically.

‘Basically there are two different possibilities for
mounting the mass for movement relative to the hous-
ing. For safe operation, it is feasible to mount the mass
for rotation about a shaft arranged parallel to the dril-
ling shaft or axis. Such a mounting of the mass provides
a rotary pendulum type of operation. The centroidal
axis of the mass may coincide with the axis of rotation.
Such an arrangement has the advantage that compo-
nents of force, resulting from a non-circularly rotating
tool, which occur at a right angle to the drilling shaft,

switch. In addition, no pitching moments of the mass
can result due to axial accelerations of the tool. The axis
of rotation of the mass may be the same as the axis of the
drill shaft. If the centroidal axis of the mass coincides
with the drilling shaft, then there is no acceleration of
the mass when the housing rotates. Consequently, only

‘minor forces occur at the mounting of the mass.

Besides mounting the mass about a shaft, it is also
‘possible to mount it by means of spring elements. The

‘mass, attached by a flat or leaf spring, can perform a
pendulum motion. Such an arrangement results in a
partlcularly simple, space-saving embodiment. Further,

.1t 1s poss1b1e to provide a rectilinear motion of the mass
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when it is supported between spring elements. In both
of these arrangements, the movement is described by
the center of gravity of the mass during relative move-
ment with respect to the housing and such movement
must not pass through the drilling shaft.

- To keep the mass which acts as the inertia body,
small, the switching forces must also be kept low.
Therefore, it is advantageous to construct the switch as
a non-contact proximity switch. Such a switch requires
no direct switching force. The operation of the switch

- -occurs solely due to the proximity of the mass relative

65

to the switch.

To prevent the repeated shght rotational movement

.ef the housing from resulting in the operation of the

switch, it is advantageous if the mass is moved against

‘the restoring force of a spring in its predetermined rela-

tive angular displacement with respect to the housing

‘which operates the switch. Such a spring determines the
starting position of the mass relative to the housing and

brings the mass back to that position after a relative

angular displacement between the two parts. Conse-

quently, the operability of the safety mechanism em-
bodying the present invention is always guaranteed.
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During operation of a hand tool, vibrations may de-
velop because of periodic rotation of the housing. To
prevent such vibrations from causing a resonant rise of
the mass and a consequent undesired operation of the
switch, it is advantageous if the mass can be moved,
while overcoming the force of a holding element, into
the predetermined angular displacement position rela-
tive to the housing which effects the operation of the
switch. Such a holding element may be in the form of a
stop element, such as a ball notch or the like.

To achieve a simple construction and safe operation,

it is advantageous if the holding element is a magnet. A

magnet has a certain restoring force so that an addi-
tional spring can be omitted under certain circum-
stances. To prevent low rotary oscillations of the mass,
during the operation of the magnet, the magnet may be
spring mounted. |

The various features of novelty which characterize

the invention are pointed out with particularity in the
claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its operat-
ing advantages and specific objects attained by its use,
reference should be had to the accompanying drawings
and descriptive matter in which there are illustrated and
described preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWING

In the drawing:
FIG. 1 is a side view, partly in section, of a hand tool
embodying the present invention;
 FIG. 2 is a sectional view taken along the line II—II
in FIG. 1 with the tool in the inoperative position; and
' FIG. 3 is a sectional view similar to FIG. 2, however
showing the housing rotated relative to the mass.

DETAIL DESCRIPTION OF THE INVENTION

In FIG. 1 a2 hand tool for drilling and/or percussive
drilling is illustrated and includes an elongated housing
1 with a handle 2 connected to one end of the housing.
Within the handle there is a trigger 3 and a feed line 4
forming a power supply to the tool. At the opposite end
‘of the housing 1 from the handle 2, there is a drill chuck
5 in which a portion of a drilling tool 6 i1s shown. As can
be seen best in FIGS. 2 and 3, a handle 7 extends later-
ally from the housing 1 adjacent the end mounting the
drill chuck 5. *

Mounted within the housing 1, adjacent its handle
end, is a mass 8 illustrated in FIGS. 1, 2 and 3. The mass
8 is mounted so that it is rotatable relative to a shaft 9.
Shaft 9 is an extension of the drilling shaft of the tool. A
bearing 10 is provided between the shaft and the mass,
to prevent friction. Bearing 10 is held on the shaft by a
washer 11 and a nut 12. In the drawing a spring 13 1s
connected to the housing 1 and to the mass 8 for restor-
ing the mass into a predetermined starting position rela-
tive to the housing. A switch 14 is mounted within the
housing.
~ As can be seen in FIG. 2, in the section substantially
normal to the drilling axis, the mass 8 has a substantially
dumb-bell shaped configuration and is rotatable about
the shaft 9. In FIGS. 2 and 3 a magnet 15 is shown
which serves as a holding element. Magnet 15 1s sup-
ported so that it is movable against the force of a com-
pression spring 16 whereby it can perform small vibra-
tions with the mass 8.
 In FIG. 3 the housing is shown in a rotated position
with respect to FIG. 2 and it may experience such a
rotated position, as explained above, when the drilling
tool jams, with or without the assistance of the opera-
tor. Mass 8 is rotatable relative to the housing and re-
mains stationary due to its inertia when the housing is
rotated. When such relative displacement occurs there
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is a relative angular displacement of the mass 8 through
an angle @ with respect to the housing 1. Since the
spring 13 is secured to the housing 1 it tends to provide
a restoring force on the mass 8. After a certain relative
displacement between the mass 8 and the housing 1, the
magnet 15 releases the mass. During the relative angular

movement, the mass moves in close proximity to the
switch 14. When this relative movement takes place, the
switch is operated. In an electrically operated hand

tool, the switch may, for instance, interupt the electrical
power supply to the driving motor. After the switch has
been triggered, and the mass is restored to its original
position with a certain delay by the spring 13 moving
into the position relative to the housing 1 as shown in
FIG. 2. |

While specific embodiments of the invention have
been shown and described in detail to illustrate the
application of the inventive principles, it will be under-
stood that the invention may be embodied otherwise
departing from such principles.

We claim: |

1. A manually guided, motorized hand tool for dril-
ling and/or percussive drilling comprising a housing, a
handle attached to said housing, said housing having a
drilling axis extending therethrough, a shaft located
within said housing and disposed parallel to the drilling
axis, means for mouting a drilling tool on the drilling
axis of said housing so that the drilling tool can be ro-
tated, a mass mounted on and rotatable relative to said
shaft in a plane extending substantially perpendicular to
said shaft so that said mass is rotatable relative to said
housing in a plane extending substantially at right angles
to the drilling axis, said mass has a moment of inertia so
that when a moment of reaction about said shaft rotates
said housing said mass remains stationary whereby rela- .
tive movement takes place between said mass on said
shaft and said housing, a switch located within and
mounted on said housing and operable by said mass
when said mass experiences a predetermined angular
displacement relative to said housing, and said switch
arranged to interrupt the power supply to said drive
means when said switch is operated by said mass.

2. A manually guided, motorized hand tool, as set
forth in claim 1, wherein said shaft forms an extension of
the drilling axis. | |

3. A manually guided, motorized hand tool, as set
forth in claims 1 or 2, wherein said switch is a non-con-
tact proximity switch. g - -

4. A manually guided, motorized hand tool, as set

forth in claims 1 or 2, including a spring attached to satd
housing and to said mass for providing a restoring force
on said mass for returning it to its original position
relative to said housing after angular displacement of
said mass relative to said housing, and the relative angu-
lar displacement of said mass with respect to said hous-
ing effects the operation of said switch.
5. A manually guided, motorized hand tool, as set
forth in claims 1 or 2, including a holding element
mounted on said housing and providing a holding force
on said mass, said mass overcomes the holding force of
said holding element when it moves through a predeter-
mined angular displacement relative to said housing,
and the predetermined angular displacement affords the
operation of said switch. |

6. A manually guided, motorized hand tool, as set
forth in claim 5, wherein said housing element 1s a mag-
net. | | '

7. A manually guided, motorized hand tool, as set
forth in claims 1 or 2, wherein said mass is dumb-bell
shaped. . |
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